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(g) A method for producing a now medicine for both boating and prevontlng peptic ulcer diseases and 
gastritis and thusformulatod medicines. 



(g) A method for producing a new medicine which is useful for both: treating and/or preventing peptic 
ulcer diseases and gastritis (through the eradication of Helicobacter pylori cdbnfcjng the upp* 
gastrointestinal tract) by nn^Hellcobacter pylori antibodies which are extracted either frorri bfbod or 
milk of domestic animals, and the methods for preparing the medicines containing -^iHSfcc^ cr- 
pylori antibodies of either milk or Wood origins as an active ingredient 
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The present Invention relates to a method of freatinq and/or o«v«>«n«t ...^ ^ j 
in warm bloodied mammals (including humans, IIi^SmwSSM SSS^SSSS^j^ 
upper gastrointestinal tract, by use 0^^*^ 

from blood or milk of domestic animals. The present inven^also SaS to SSJS^ 
c^an^cooacfr^an,^ 

• ftirther aspect, the present invention relates to pharmaceutical comDoS^'^R^^'^^^ 1 " 
peptic ulcer disuses and gastritis in mammals. u ^ ^ ^^-zn^r p,^^ 

The present invention relates to the oroductlon of a now r* A A:^~- ..^ j « . * . : * .* 
easesc^tha upper gastrointesUnaltractC^ 
"•"^thorwithoutan^^ 

cine of the present invention is anti-We/^oacferpy/orfpolyclon^ antibodtalS ng^rrtcftr^medH 
trum] 1 and blood of .arge domestic animals. wheth«o7n7C^^^ ^ 
AntW. pylori antibodies are rather ubiquitously present both W<^3 ft* 
human beings, although the mechanism of Infection and ™n?zatfoTby W ^iffliSS^'^V 

tf>e antl-H. pyfor/ antibodies produced by the present method. Wfl mediomw containing. 

Thediseases most frequently encountered in vu upper gastrointestinal tract amtm^itiiL^JuL- , 
At present these syndromes are successfully treated with SiJaS^J^^ZS^^J^ " — ' 
a'eclassHab.ockerswhichspecifi C al^ 
^ ? «*C3cidse*e^ 

te released in response to the stimuli of food Intake and its binding to ^^V^^^W^i^^^ : 
into ftt stomach. Other remedies include proton pump InhibtosCch ^SSSS&'P^T^- 
Inhibiting production cf add in the gastricwaii. and i^^SS^SS f^P?^ 
fr^osiveattackbygastn^ 

ing event for both treatment and prevenuon of uppe^gastS^^^^^ 
curedduetothesedn^gswithoutanysuraicalopeSoTHS 




an economic burdenfor those whoreco;er.d^ 

of peptic ulcer is considerably high for the social security sysum , a , hh ft T^feS**" 1 * 

need has existed for a therapy which can lead tl ^ZZ ^Z \ * m 8 hweas, ngsTherefore. a 

requiring *e medicament ^it^S^^EE? ****** 

tastrointejtinal syndrome """"""S Mctena. H. p/orf. coMribult to Ihc paUi09«« s i,;a.lr« „ppet 



m »»er reported that numerous bacteria were seen sandwU^f ^ -^ii -r WW^W'V- 
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, Is not bacteria-free but allows bacterial growth and colonization despite its strong acidity, and farther studies 
would be needed to confirm whether or not the bacteria areacausaUvca^entofuppergastroIntestfn'aldls^asaaJ 
Marshall succeeded In Isolating and culturing the bacteria under microaerobfc conditions (CQ^'O^iS:^ u^ :> 
the same culture medium as that for isolating Ce/npyfobacter species from the feces of dlai^i ^^nC Vii 

5 morphological aspects of these unusual new bacteria have been clarified through ^ecthtfml^ : 
negatively stained specimens. Ultrasf.ctural studies show this organism. H<rtcot>ackrpyhrf t ^s^I/urilp^ i 
lar muiunageliate cells with bluntly rounded ends, measuring 0.5-1 .0)imln wWth and 15^0 jim io f^rigth; : ! ; 

Although correlation between H.pylori and gastric disorders such as peptic ulcers and gastritis had McU- 
clusively been etucldv ted yet much attention was focused on these unusual bacteria and th«T«iii6^'^ ^- : ' 

jo anced very quickly. Until now much research and discussion by gastroenterdogists has led I 
that the colonization by this organism of the upper gastrointestinal tract Is closely correlated! to duo&^ui^ : ! 
and active chronic gastritis type B. and possibly gastric ulcer and gastric cancer. For eximfciie, ^ t»w InW^;- 
national conference of gastroenterology held at Sydney. Australia in 1 990, the workshop on H. ^^t^oAd^M ' 
that Infection by and propagation of H. pylori plays a primary role in the pathogenesis of d^ti^&ind 

is its eradication from the stomach is crucially important for healing the disease. In addition, a^thejrwbri^ 1 
at the conference stated that colonization by H. pylori also dosely correlates wHh type B activi atonic ga^tnti9 ; • i ■ 
In human beings. Moreover, It was gradually revealed that occurrence of gastric cancer Is accde^&d By the" 
colonization of the stomach by H. pylori. Therefore, it is apparent that there Is highly signrfic^ht ttrrelation fc£ 
tween R pyloric colonization of the stomach and the diseases of the upper gastrointestinal tract -1 

20 The eradication of H. pylori from the stomach and the persistence of the cotoniz^tiortfree pbndition am 
conclusively important for treating these diseases since recurrence of the disease occurs slmulianMu^ 
recolonization by H. pylori. Therefore, a drug which is able to eradicate colonizing H. pylori from ^^ach : 
possibly becomes the most important treatment of duodenal ulcer and active chronic gastritis, and ^l^Vpf pre- 
vention of upper gastrointestinal diseases including gastric cancer. " ■ ; '\ ' ' 

25 

SUMMARY OF THE INVENTION 

One object of the present invention was to find a new efficient medicine for treating and/or preventing thi 
diseases of the upper gastrointestinal tract in warm blooded mammals, including humans, caused fcyc&orit- 
30 zatlon of the mammalian stomach by H. pyhri. This and other objects of the present invention can be > atbrineSi 
by a therapeutic method involving oral administration of anti-H. pytonf immunoglobulins. Typically th^ Weict 
racted and purified either from milk (especially colostrum) or blood. ? • i ; 

The methods for extraction and purification of anti-H. pylori immunoglobulins comprise either selective pxe^ 
cipitation (e.g., with ammonium sulfate), or ion-exchange, or gel-filtration and affinity column ctjromat^pii^ 
35 or combinations of these. The anti-H. pylori Immunoglobulins specifically bind to H. pylori % aht^enfc det^iri- 
ants (epitopes), thus killing the bacteria in cooperation with the host defense system of infected mamiroisL The 
immunoglobulins being able to bind to the epitopes of H. pylori are found in the sera and milk of huqian beings 
and other mammals such as domestic animals (e.g., cows, goals, sheep and pigs) and cdn & isolated in rela- 
tively pure form. However, large animals immunized with whole cells of H. pylori (with or without adjwani) ^re 
40 more of a desirable source to obtain immunoglobulins with much higher binding activity against ifc^tek i i : 

Another object of the present invention was to formulate the effective medicines (I.e., pharWceiticai pV£" 
parations) containing the antibodies prepared by the method shown in this invention. [r" ! \\ ; 

"■ j '■! ; 

DETAILED DESCRIPTION OF THE INVENTION ; 

Helicobacter pylori are highly sensitive to several varieties cf antimicrobial agents, including beta-liptirn. \ 
and tetracycline antibiotics. Therefore, some years ago it was considered that persistent adlninist&t^ 
antibiotics was the safest way to eradicate the bacterial colonies from the stomach. Unexpectedly/ anijbiptic, 
medication alone had virtually no effect on colonization by H. pylori and consequently failed to ciire the j^tierttk ' 

» The colonies are covered with a thick hydrophobic mucus layer and are protected from gaitn'c 3cid so ^atiufc 
ficlent amounts of antibiotics can not reach the colonization loci. In addition, oral antibiotics i&y through 
the stomach so that the colonies are exposed to the action of antibiotics for a relatfvely sfidrt $me- : f h'itse are 
the major reasons why antibiotics alone are ineffective on the eradication of the ooTohlbs« 4 TO9^"^o&ot"" 
chemotherapies frequently us*d against H. pylori are beta-lactams, amoxlcain and amptcillln, xyt^cy^hli, : 

55 macrolide erythromycin, and the synthetic antimicrobial agent tinidazole. These agents can inhibit the growth 
of H. pylori at very low concentrations In wfro. but monotherapy with these agents failed Jp eradicate H. pylori 
from the stomach. Bayerdoerffer and Ottenhann (Scand. J. Gastroenterol., 23 (su^: j 142)1" *93-'lbo, 1988) 
reviewed the efficacy of antimicrobial agents against H. pylori and compared the eradicating activity between 

3 



anooiouc alone. tinidazole. bismuth subeitrate. and the combination of these agents; amoxicillin alone for 2 
weeks snowed an eradication rate of 26% 12 month after the medication which Is rafter Ineffective on eradi- 
cation, especially since in another report th eradication rate was 0% 2 weeks after the smokictKn adminls- 
fration. The combined therapy of antimicrobials with colloidal bismuth subdtrate yielded a hlflh ^icatten rate 
s even after 12 months: in the case of combination therapy of bismuth subcfrate with «ryttvomydrf r 4 vreeks of 
medication resulted in a 65% eradiation rate, with amoxicillin 47-50%, with tinidazole fs%- ! 'i : ' r : 

The minimum Inhibitory concentration of bismuth subdtrate is more than 64 ugAnl. which- Is unaOainaUy 
high In the stomach. Therefore, another explanation is necessary for its mode of action. Hg^icVrpWrfeiii 
readily acquire resistance to the various antimicrobial chemotherapies, and bismuth subeitrate can effi&ntfy 
to retard the acquisition of resistance against the antimicrobial chemotherapies. Moreove£ the bSm'ulh &V'pos- 
sesses an epidermal growth factor-like activity. thv: accelerating ulcer healing. Th* thti^lpWm^ 
Isms of bismuth subeitrate are that it increases the production of carbonic salt*) vivo and potentiates' antibiotic 
activity by binding on the cells of H. pylori. 



is 



Therefore, the combination of bismuth subeitrate with antimicrobial chemotherapies Kop'fcjuifrVa^&.tes 
H. pylori colonizing the stomach, and the research activity regarding this eradication ^p|''mna|«sij(a-^ 
Because the eradication therapy can heal damaged gastric walls by a relatively short tirne of 1-4 1 weeks' use ■ 



licatlbn 
eradl- 
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20 cation therapy cufrentfy In use Is its frequent side-effects, although these are not sevete; fik^km^iuting 
4 weeks of medication. 25% of patients suffered from nausea. 1 1% suffered torn diariliea; aftd fufercd 
from vertigo. Another weak point is its neurotoxicity; it is well known that bismuth is a newoto^n.'aind aic&mu- 
lation leads to irreversible severe damage in the central nervous system. ; ! ^ r: 

After studying upper gastrointestinal diseases for many years, a new efficient medicine forV^at^ent ir\6/6r 
2S prevention of the diseases cited above has now been found by Applicants, Thus, it has befen &u«d tKat 'antWf. • 
pylori immunoglobulins (which can aggregate the cells of H. pylori) are present in the MW^^^mbii 
mammals tested, and oral administration of isolated antUH, pyfori immunoglobulins (wift W"^^ 
blal chemotherapies) efficiently eradicates H. pylori in vivo and significantly itimtjlateitfc 
of upper gastrointestinal diseases without any side effects. Moreover, oral admrnlitration effictt^ 
30 recurrence of peptic ulcer at high frequency. The strongest point of this medicament is the low wlurreriw rate 
due to the eradication of colonizing H. pylori as compared with other medicaments such ai ! Aa blb^rs; arid 
cytoprotective agents. i ; 

This medicament, or therapeutic pharmaceutical composition, is suitable for treatment tfnfrgr; petition 
of upper gastrointestinal diseases and is characterized by the features summarized as folidws; 
35 1 . The oral medicine can contain antNH. pylori polyclonal immunoglobulins, which can aggregate the cells 
of H. pylori, as active ingredient and is used for the treatment and/or prevention of iipp« ga$tofotestini 
diseases. . ' ; 

2. The o. al medicine can contain anti-K pylori polyclonal immunoglobulins (isolated frorri milk, especially 
coiosiium) for the treatment and/or prevention of upper gastrointestinal diseases. | ! 
<o 3, The oral medicine can contain anti-H. pylori polyclonal immunoglobulins (isolated from the blbcd pf mam- 
mals) for the treatment and/or prevention of upper gastrointestinal diseases. ' ? I *■ : * 
4. The oral medicine can contain anti-H. pylori polyclonal immunoglobulins (isolated from n^tf ali^ 
and milk) combined with antimicrobial chemotherapies effective against H. pylori as active tn^^dfetjts fbr 
the treatment and/or prevention of upper gastrointestinal diseases. ! ; • ; ! " 

*s In addition to the above, the present invention features a process for manufacturing aHtl-R'/iy/on' fafnunog- 
lobulins (which can aggregate the cells of H. pylori) from blood of mammals which: liave ^r^lbusly'been 
Immunized with H. pylori. In one embodiment, immunoglobulins from whey (obtained frorri milk) arid torn Wood 
are obtained by using an ultrafiltration membrane which is impermeable to protein motdetileV With mbleiular 
weights larger than 100k daitons. • : 

so According to another embodiment of the invention, the process for producing anti-Hi; pytorl Invnurib^lobu- 
lins begins with whey and uses an ultrafiltration membrane which is impermeable to protein rtwfectiri e£ with 
molecular weights larger than 300k daitons. • ; !;■ : 

Still further, the process of the invention tor producing anti-H. pylori immunoglobulins (fromjtiidod iiiti yyh*y) 
can be carried out using affinity column chromatography where the column Is packed with beacfc embiddpd 
55 with cells of H. pylori as adsorbent 

In canying out the present invention, H. pylori sbain NCTC 1 1637, an International standard strain, and 
clinical isolate #1 53 were used. Helicobacter pylori was not found in the stomachs ticdyi, gojjrta, sheep, swine 
or horses, but it is believed that these animal species probably havo colonizing r.ilcrcorganrsma with antigenic 
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detemilnants similar to those of H. pylori because they have Irnrrunoglobullns which cross-react to the iUs 
of H. pylori found in humans. " ■ -W? 3 

It Is notdearhowmany antigenic determinants are present on the surface of H. pylori. The Drtsefrtinv«nK™ 
confirms that 50/52 fresh dinical isolates of H. pylori from patents with gasEert ^ ? 2o^rS 
tor^a^w^l^aWeT ^ *™* h «*■*■*» with a cut-off vp'of^p 
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TABLE 1. Agglutination titers of bovine colostral i mubm ,a i« 

preparations againet 50/5 2 cUnicirnSatS^^Sw^ 

minimal ™ " 

agglutinable 
concentration (mg/nl) 



0.32 
0.64 
1.28 
2.56 
5.12 
20.48 



0 
3 
7 
30 
11 
0 



1 
1 
4 

«s 

3 



0 
0 
2 
34 
11 
0 



2 
0 
6 
28 
13 
i 



1 
1 
12 
36 
0 
0 



0 

. 0 
9 
27 
13- 

1 : 
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^bodies derived from an™, species other than human reacts well to strains of H:py1ori^inidti£i 
The minium mcmMm, of an** py/bn antibodies required for agglutination of the c^mpmM 1 
^^1, 2 ° f ^ mi ' k iS Suffic,ent for a 99'^"fl »• unless lhe irnm^^ &: 
SSon of erS ™ ° n09 ' 0b K u,in$ acc0unt for 10% of ,ofal P«>teins at an appro^l^ricet • 
^Xl^^Z^ 9 « ^ heat near* 100% are Mac* 

eta-EHS 1 ?* ^ W " i)0Ssess ^ Utc,s 0,anti - H - antibodies in blood and milk Indicate that they have 
" « mn >f" oogenic determinants to H. pylori colonizing somev^erelnlne-lrh^vk^ 
of stomach. Cow s m,lk w.th h.gh titers of ant* pyforf antibodies protects their neonates frc^fegl Infill ; 
by this organism; their neonates have no immunoglobulins in blood at birth and are highly suscSepVweWletfial 
nfeaon by microorganisms ana viruses. It Is not clear why such kinds of antibodies are i^a.nt bWin bfood ' 
™VE ZZT- Supp0Se ? y ' infecfion * ■» *• common 

may be fatal for neonates because the organism causes severe damages in the upper gastroin^tfoH&cV 
resulting in injury to the digestive process and absorption of nutrients. • T* 

^J^^T 1 immun °9 lobu,in u$ed '« ^t was prepared as follows: the edostrunj was collected: 
postnatatly for 4 days, was defatted by centrifugation. rennet was add-.*i to the aqueous layer at pfc 4 tf i 0 l* ' 
presence of Ca .on. was filtered with cheese cloth, and the resulting whey was passed through ttftftfiiW 

^r,!?^,*!!!. ^ P ' m,eaWe 10 pro,ein$ " Mh mo,ecular we! 9 ht » than 100k d*HcKiWre>I^ : 
was lyophilued yeld.ng .mmunogtobulin rich powder {approximate 75% purity). This process iaste foV a bon- 

™Zl *Tf " S* . feten,ate i$ 3pt to be contamina, «<l «*h microorganisms. To/avoid mlcVbb^rconin^ 
nation, ,t , _ desirable to pass the whey through a clarifying filter with pore size less than 0.2 ^'to'rerrlo^e 
contaminating microorganisms before ultrafiltration. ■ • $i.v ?•; • .; 

^SSl**^!^ '* tquJpped with an uUrafater imp«nneable to protein molcculoJWilh m^&ar 
weight, larger than 100k daltons. so it Is very convenient to separate the Immunoglobulins hotfb&l^S' 
molecular weight compounds but also from milk proteins having molecular weights lessthaW TOftaf& 
because »• .mmunoglobulin with the lowest molecular weight Is Immunoglobulin G {140k daltons)! By^hS 

and immunoglobulin content is much improved. • 1 

nJS^Z^lS^^^ immunoglobulin G, (IgG,). G, (IgG,). A (IgA) and M fJgM) aVan 
i ,0 ,° 0 ?" :3:10: U,M prec,s * mo,e * lar wci 9"«s 153,00().163.000 fd/lgG,i appraidmately 
^^1^^!^^^ 960 ^^.000.000for IgM; and the se4tta|taferiSSn2 
are 6.3-7.0. 6.5-7.1. 10.8-11.1 and 18.2-19.8. respectively. The isoelectric po.nts are 5.5 ter^^nd 1 7.5-8.3 
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Ammonium sulfate precipib -*.n Is tht simplest way of purifying immunoglobulins from v*hey and serum. = 
However, the yield calculated from the theoretical base is usually as tow as 50%, and la^^ewunts" of ^ 
ammonium sulfate have to be discarded. This is apt to cause environmentai poBulton. TheV^ 
5 cost/performance ratio of the ultrafiltration process Is much superior to that.of ammonlum^utfalS ^p^tior) '* 
for isolation and purification of immunoglobulins. Highly purified immunoglobulins can be o&lrmUa colorless ■ 
powder with slight milk flavor by using either method. Spray-drying and lyophMzatfon are suitable for c^ln In a '> 
the Immunoglobulins in powdered form. ^'n;™" ."r 

The purified i-wnunoglobulin thus obtained can agglutinate the cells of H. pyforl at a dnution ^df io* to '■■ 
10 10*. Therefore, oral administration of 0.5-1.0 g/day is sufficient enough to treat and prevert wstitfe and 
duodenal utcer in patients. ' : -! ™? "V 

Furthermore, affinity chromatography is extremely useful for separating antl-H. pylori antibodies froin other • 
antibodies. In this case, the antigen is the dead cells of H. pylori (the live cells of which are either' Veated with 
5% formaldehyde or Irradiated with ultraviolet light, and the dead cells are collected, dn'ed and embedded Into > 
is the appropriate carriers (such as the gels of polyacrylamide and alginic acid) making minute bMdafc Th&ol- 1 
ution containing anti-H. pylori antibodies passes through the column packed with thesVfeea^'ani W £& ! 
bodies adsorbed are eluted whh saline or sodium thiocyanide resulting In antigen-specific pvrifica&n oT anti-H t 
pylori antibodies where the specific activity Increases more than 100-1000 times. : • ] .;' ; *. 

Another way for producing anti-H. pylori antibodies with extremely high titer Is to Immunol animate with 
20 H. pylori (with or without adjuvants). This method is useful for commercial production of antibodies' with high 
specific activity against W.pyJwf. For example. thaaiiti-ttpyfarf iSerininnktee^vatedStJ-ioot^Wtrhmjir.^ 1 
2ing cows with the dried cells of H. pylori (2 mg mixed with Freund's complete adjuvant each M fortw^ umes ; 
(initiating 6 weeks before parturition). , i. ! 

The antl-H. pylori antibodies with high specific activity can successfully treat patients with gastritis and 1 
25 duodenal ulcer at daily doses of 0.01-0.1 g/day within 4 weeks and shows no sideeffecL vijv' ■< 

Thus. anti-H. pylori immunoglobulins are very useful for treating and/or preventing up;per gaslroinfesUnal 1 
diseases, but the weak point is that the antibodies alone possess no killing action against tfe b'ac^Ha^aitiiough 
It inhibits their growth. The combined therapy of the antibodies with antimicrobial clie«r^rapJs|'1r^o^«^- 
biotlcs can overcome this difficulty. For example. 37 H. pylori positive gastritis and ^o^tficifoatim > 
30 wh0 had endoscopically proven gastric colonization by H. pylori. Including the recurrence cases;wwerandomiy ' 
allocated Into 3 groups. The first group (n=13) wss orally administered 1 g/day of anti-H: >>rforf Antibodies for < 
14 days (specific activity; maximal dilution rate of 10'. Three months after the medicament the Eradication rate i 
was 62% (8/13). 2 patients out of Urecurred. and H. pyloric detected from biopsy specimens of tt^f^urred ; 
patients indicating that re-colonization occurred simultaneous with recurrence. The second group fn»1 2) : 
35 received the same dosage of antibodies (1 g/day) together with tetracycline (250 mg/day) and metronidazole ' 
• (400 mg/day) for 14 days, and the eradication rate was 1 00% (P<0.01). even 3 months/ latei-'r^''$fc^c*'.- 
occurred. The third group (n-12) orally received the same dosase of antibodies (1 '^ytfcfr3V^r^ln%is" 
group the symptoms disappeared 4 weeks later and no recurrence occurred 3 months after th'l rn^feament' 
showing that long term administration of anti-H. pylori antibodies is clearly curative but an Sdmlni^a-a^n^ericd : 
40 shorter than 1 month is insufficient for complete eradication of H. pylori. It is worth noting 1 th?»t tine latter 2 
methods bring about complete eradication of H. pylori colonizing the gastric wall. 

The immunoglobulin powder is rather hydrophobic, although its solubility is considerably high ip' saline. f 
When added to water or saline. H floats on the surface and it takes a long time to c^^Wnpii^T^e'loci!-'' 
where H. pylori Is colonized are under hydrophobic mucus layers In the stomach. Hence;- it is jfSticy' iledfthat! 
the dissolving velocity of immunoglobulin molecules is crucially Important for access to trie lc^i^c^ot^a|»on, : 
the staying time of the antibodies is relatively short in the stomach. The dissolving velocity ts'a^e^ted by! 

micronizinO the Immunoalobulin oartides and twmivinn u/ith hurimnhi;/. uahMoa .J 
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mlcronizing the immunoglobulin particles and by mixing with hydrophilic vehicles such as r^noaa ; ^ w&es oV 
^saccharides under slightly moistened condition. By using these methods the resulting lrnr^h^le^^''p^>r 
arations show a much faster dissolving velocity than the original powder. : -j: ' 

so To prepare immunoglobulin particles with diameters less than 40 urn, a specialized spray^ryin^ method; 
is applied. A diluted immunoglobulin solution (with concentration less than 5%) is rapidW spiral lihrough ai 
nozzle having a very small diameter. An alternative method to prepare particles with diame^rafe^ than .401. 
urn is to pulverize the lyophiitzed powder with a micronizing machine which utilizes physic«liner|y to' crush! 
the large particles 



When administering the immunoglobulins to mammals orally, any formulated form may be used; t.g., tab- 
lets, granules, powder, syrup and s on. The immunoglobulins can be utilized when mUjBd,yith foods, e.g.. 
supplemented with milk, yogurt, skim milk powder, lactic acid bacteria fermented nA^^e^i)|ai1ab|a.$>«ets. 
and powdered beverage*. The most important factor for producing the immunoglobullh^nuilniingfpn^s is. to 



avoid protein denaturation during processing by not exceeding a temperature of about 60*0, 

The pharmaceutical composition f this invention may contain the active compounds together with a solid 
or liquid pharmaceutical acceptable nontoxic carrier. Such pharmaceutical carriers can be sterile KquWi such 
as water. Saline solution and aqueous dextrose and glycerol solutions can also be errjfeieyed as HquU carter*; 
Suitable pharmaceutical exclplents include starch, glucose, lactose, sucrose, gelatin, n^'n\» now chalk, 
silica gel. magnesium carbonate, magnesium stearate. talc, sodium chloride. dhWsid^' : m^ v g^cjarat' - 
pyfene glycol, water, ethanol, and the like. Monosaccharides, such as glucose, galactose, ihJct^, : xyfose 
arah'nose, sorbitol and others, and dlsaccharides. such as sucrose, lactose, maltose. Isomaltose jmtf oft** 
are very suitable carriers for endowing hydrophiic property to the immunoglobulin partldes when moat^u* 
tablets, granules, and powdered form preparations. These compositions can take the fom> c*s5utfcMa,W 
pensions, tablets, pills, capsules, powders, sustained release formulations and the h*e. Suitabl* pfarmaceuti- 
cal carriers are described in 'Remington's Pharmaceutical Science* by E.W. Martin. Such : compositoorta wffl 
contain an «ffectlve therapeutic amount of the active compound together with a suitable amount' of carrier so 
as to provide the form for proper administration to the host The only route for administering |nb% pyia| 
Immunoglobulins Is the oral one, and other modes can not be employed. Antimicrobial cherr^^winduo^ 
Ing antibiotics can be mixed with antl-H. pyforf antibodies; pharmaceutical preparations In any'©*! 'fomicsn 
be successfully prepared using the above mentioned methods. ' ! 

Examples 

Example 1.: 

The specific activity of antl-H. pylori immunoglobulins was titrated using the hemagglutinin method of sheep 
red blood cells against the formaldehyde-treated cells of H. pylori No. 1 53 (which was Isolated and 'kisntifi^j 
by the present inventors from a biopsy specimen of a patient with gastritis upon endoscopic examrrw^^ Thf 
titers of milk and colostra are shown in Table 2 (hemagglutinin titer of milk and colostrum from rh^rftmals), 
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Tabic 2. Specific activity t anti-/f. pylori antibodies in aaiwais 



10 



animal 
species 



titer animal 
dilution rate species 



titer: 
dilution fratc 



cow* colostrum 
milk 



2-4 x 10* 
5-7 x 10* 



human colostrum 0-6 x 10V 
milk 0-2 x lOf 



15 



goat* colostrum 
milk 



1-2 x 10» 
5 x 10* 



dog colostrum not tested 
milk < io* 



W sheep' colostrum 1-2 x 10' 
mux Z x IZi 



cat colostrum not tested 
wilk < to* ; 



horse colostrum < 1 x 10* 
25 milk < 1 x 10* 



swine colostrum 0-1 x 10< 
milk 0-1 X 10* 



30 



*) Immunized with an admixture of dead H. pylori NCTC 11362 cells and' 
Freund's complete adjuvant. 
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As shown In this example, mammalian milk, especially coVs milk, can be successful^ utilized as sources 
for anti-K pylori antibodies. Colostrum is much better than milk since the immunMlobuliri ; &n^ 
Is several times higher than the latter. y<: 

Mammalian blood is also useful as sources for anti-H. pylori antibodies. In this case, the firefs^p fdr! buri- 
ficabon ts selective precipitation either by alcohol or ammonium sulfate. : • : ' 

40 Example 2: 

Colostrum (100 liters) collected from cows within 48 Aours after parturition was diluted to 2,ob liters by the 
addition of water, and the cream was separated with the use of a cream separator (187 fit#* &&ttid 
colostrum was thus obtained), and the pH of the defatted colostrum was adjusted to 
45 acid solution. Then rennet (0.002%) and calcium chloride (0.02%) was added to the colostrum artd fte ^tu>e 
was kept standing at room temperature for 2 hours to coagulate casein curd. The curd was 
through cheese cloth and the resulting whey fraction was passed through a filter with i^ai^fc 
remove contaminating microorganisms. The filtrate was concentrated by reverse osrnosis to ^ the 
concentrate was diluted with water to 100 liters. The diluted whey was passed through ah : ^!fraifii^i^ :: f^uU 
(equipped with an ultrafiltration membrane impermeable to proteins with molecular wotghti ^ iS^Kan'lQOft 
deltons) and the volume was reduced to 10 liters. Then the retentate was diluted to iOO'te ^ii^m ■ 
ultrafiltration was repeated once. The final volume of the retentate was 10 liters containing 2ti% fSr&eijr. lybfrhlii- 
ration yielded 1.98 kg of immunoglobulin with purity of 83.1% (analysis: protein 98% Jattos* (e&\han1% 
ash less than 1%, and fat less than 0.5%). ; • ' ' : 

Example 3: 

Helicobacter pylori NCTC 11637 was cultured for 3 days at 37*C on the surface of bral^heart irifuslon agar 

8 



so 



65 



n>l^-i I H ^ m >J H i or 
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(Oifco) and the cells were collected and suspended in physiological salln . The cell suspension was Eradiated 
for 30 min at a distanc of 30 cm with 60 W ultraviolet light for sterilization. Then the cells were collected &y 
centrlftjgatlon. washed once with saline, and lyophilfeed. The dried cells (0.2 g) were suspend^ $&rS of 
sodium alginate solution and the suspension was added dropwise to 1000 tti of 10% catduiiVch^^ 
The resulted minute beads were collected and washed thoroughly with water and p^d^ ^ a ^i^^u^ 
The colostra! whey (50 ml, protein content 3%) prepared according to the method describe^ £w$s 
passed through the affinity column. The column was washed with water and efuted with 3M j^ttm%$oe^^dtf' 
solution. Th f-octions containing Immunoglobulin were collected and the combined eluate ^ idjus^d to a 
pH 7.0-M. Then the Impurities were removed by ultrafiltration and the milk protein containing highly <&rf&«| 
antWf pylori antibodies was obtained in powdered form by lyophBizIng the retentate. Anarysfa: 0f&ifr ^98% 
lactose less than 0.5%. ash less than 0.5%, and fat less than 0.5%. The specific activity intre^^ timee 
higher than the starting antibody fraction. The recovery rate was 50-70% calculated on thi basis of the theoreti- 
cal value, r: : 

is Example 4: . 

A saturated solution (10 liters) of ammonium sulfate was added dropwise to bovine senjm (10 Uters) at 10«C 
while gently stirring and the mixture was kept for 3 hours. The clear supernatant was removed |£ Zoning 
and the remaining portion containing the precipitate was centrifuged for 20 min at 5,000 x thie^cfplfate; 
was resuspended in ammonium sulfate solution (1 liter) with 50% saturation and again fent^'gfci ijt 5,jOQO x 
g for 20 min. Th!s procedure was repeated twice ?nd Ihe washed precipitate was dissolvedjin W&^ tt iifert) 
and pH was adjusted to 7.4. Then the antibody solution was concentrated to 1/5 volume through W^^lri|po ■ 
module equipped with a 100k daltons membrane and the retentate (0.2 liter) was diluted by theaddfo^^ 
The ultrafiltration was repeated twice and the final retentate was lyophilized to yield bdvfn^ 
(38 g) as colorless powder. This powder can agglutinate a cell suspension of H, pylori ii i Maximal dihu&f 
rateoflxlQ* i;; 1 ■' 

Example 5: 

so The bovine colostral immunoglobulin powder (1 kg. purity 65%) prepared by the method desjcribed in: 
example 1 was mixed thoroughly with micronized powder of glucose (2 kg); and distilled water fr^^ 
gradually sprayed on the mixture while stirring. After finishing the spraying, the mixture w^i^&& l$rig 
a granule-making machine equipped with 2mm net (16-18 mesh). The moistened granules i^%^0iaiiifttk'' 
dried at 70°C for 30 min. After drying, the granules (1.7 g) were put into an aluminum poucH an<? scaled. : 

Eighteen patients with active chronic gastritis type 8. It. which colonization by H. pylori Q^|rne<( by 
culturing biopsy specimens and immunological test, were randomly allocated equally into 2 grau$ 0rii groiip 
(n=9) orally received 2 pouches per day (1 pouch after breakfast and supper each) for 4 w^ksfa^wb^er 
group (n=9) also took the same amount of placebo made of lactose. Four weeks af^er thi ^djn jn^^iion^ J*f. ■ 
pylori was detected no more in the the administration, H. pylori was detected no more! in the £hti^y^ 
tered group, while one out of 9 patients became negative in the biopsy specimens ft thp plaoebl 'gr^ 
clinical symptoms (sour stomach, dyspepsia and indigestion) were also much Improved in'the ^ni» 
whereas the symptoms were not so improved in the placebo group. See Table 3. • : v 

Table 3. Efficacy of «nti-#. pylori antibodies against activ^ chronic^ 
gastri tie ; ! : ■ 



2$ 



55 



40 



45 



SO 





Antibody group 


placebo group 


much Improved 


8 


o ■ 


improved 


1 


1 


slightly improved 


0 


1 


no change 


0 


6 


worsen 


0 


1 



55 
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Example 8: 
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The antibody prepared by the method described In example 1 was micronized using a mtobnizlm m&hi«* 
and the micronized powder (10 kg) was mixed with amoxicillin (4 kg) and Z^VS^SSS& 
sprayed with distiUed water (1.6 titers) while stirring and granulated Z dttcrib d fn Se^tS^S 
(1.5 g) were packed Into an aluminum pouch. ^ M 

A total of 21 patients with duodenal ulcer, including recurrence cases, were randomly allocated inm 9 

tftosec«rrfgrcup(n.10,male8and female 2) orallytcok one cimetWine^ 

sleeping fer 4 weeks. All of these patients were positive for H. pylori before thVSa^lSpf Wtifa 
bken under endoscopic examination). Efficacy was assessed by observing the eradk^ ^SS^ 



Table 4. Combined treatment against duodenal ulcer 



antibody group ciaetidin $rbup 

much lnprcvcd i J 7 ■ ; . ' \ 

improved 0 1 

slightly improved 0 a 

no change 0 0 

worsen 0 0 



30 
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Example 7: 

The* 
racydine 



The antibody (1 kg) prepared by the method shown in example 2 was mixed with tactbka (7 s fa* ^ t»» 
The granules (2 g) were packed in a aluminum pouch to protect from moisture. One poucfl w^^Ls^d 



Example 8: 



Fresh cheese whey (100 liters) from Cheddar cheese manufacturing was filtered through filter oaber and 
the fi toate was concentrated with reverse osmosis. The concentrate wasieated ^SM^M 
unbl the volume of retentate was reduced to 1/5. Then the retentate was <m^a^^Ml^^M 
jeated with ultrafilter (300k daUons) until the volume was reduced to S^TCdt^h W^fl^f S 
Z mSSSS *»~ ^toa.bumin. JS*!^ 

*• fInal was 'yophflized yielding antibody fraction (57 g). The purity of WsitM^SlM^ : 

.mmunoglobulin G„ and-consisted of IgG 86%. IgM 12% and secretory lgA2% fract ^, w ^ B5% 85 

Further variations and modifications of the Invention will become apparent to those skated in ; the ir&cm 
the ferego.ng and are intended to be encompassed by the claims appended hereto • - ?f * ' ' " 

trttSZT* "** N °* 29660 * 90 ' « M on 1 « is relied on aj* fcc^d by. 



Claims 
1. 



A method of treating and/or preventing upper gastrointestinal diseases In mammals ; said method cam. 
pnslng orally administering to a patient in need thereof an effective zmountST^iM^^l 
,,Wn C ° mpriS ^ •n.i^cobacferpy^po.ycfona. ^^^^^^^ 
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4 carrier, said effective amount being effective to treat and/or prevent upper gastrointestinal diseases In 
mammals. ! ' . 

2. The method according to dalm 1 , wherein 0.01 to 1 gram per day of said an^/e//co6acfer pyhri polydopal 
5 [mmunoglobulins are orally administered. !• : 

3. The method according to daim 1 or 2, wherein said pharmaceutical composition further comprises at least fi - 
one member seto^ted from beta-lactam and tetracycline antibiotics. ! T ' 

10 4. The method according to daim 3. wherein said antibiotic is selected from tetracycline, amoxicillin and met- w > • 
ronidazote. 

5. . The method according to claim 4 9 wherein 250 mg/day of said tetracydine, 400 mg/day of said i^tronf ' 

dazole, and 1 g/day of said anti-Hetfcobacfe/'py'orf polyclonal Immunoglobulins are orally adminUterid; - ; 
is " V : : 'i 

6. The method according to daim 4, wherein 500 mg/day of said tetracydine and 1 g/day of said antl-H pylori 
polydonal immunoglobulins are orally administered. ' ; 

7. The method according to claim 4. wherein 400 mg/day of said amoxicillin and 1 g/day of said ant^He/i- 
20 cobacterpytorl polyclonal immunoglobulins are orally administered. 

8. A pharmaceutical composition for treating and/or preventing upper gastrointestinal diseases In marrtmals i; 
and humans, said pharmaceutical composition comprising anti-W$//co6acter py/o/7pc^ 

lobullns and a pharmaceutically acceptable carrier. • . ; i i 

25 '. j. • . 

9. The pharmaceutical composition according to daim 8. farther comprising at least one member ^elected ;! 
from beta-lactam and tetracycline antibiotics : [■■■. 

10. The pharmaceutical composition according to claim 9. wherein said antibiotic is selected frbm tetracaine, 
so amoxicillin and metronidazole. 

■"*•.'. * 

1 1. The pharmaceutical composition according to claim 9 or 1 0 wherein said pharmaceutically acc«pubie car- i : 
rier is selected from glucose and lactose. ; ' 

35. 12. The phannaceutical composition according to any one of claims a to 1 1 in the form of granules, i 

13. A method for preparing the phannaceutical composition according to any one of daims 8 to'12 w|i$rein ; : 
said method comprises: 

(a) passing whey obtained from bovine colostrum at least once through an ultrafltration membrahe to^ : 
40 produce a retentate, wherein said membrane is impermeable to proteins having molecular weights gre-;} 

ater than 100k daltons; and :\: ; ; 

(b) lyophflizing said retentate to produce said pharmaceutical composition. ! : 

14. The method according to daim 13. further comprising passing said whey through a darifylng filter fraying ; \ 
45 pore size no greater than 0.2 urn prior to step (a). | 

15. The method according to daim 13 or 14 wherein said whey is obtained from cows previously inrwT)Gni?ed , ' 
with W. pylori and optionally adjuvant. 

so 16. The method according to any one of daims 13 to 15Jurther comprising adding a pharma^uU^ 

able carrier. ^-H'-r:. ■ 

17. A method for preparing the pharmaceutical composition according to any one of claims 8 1 12 i vyhereln : 
said method comprises: 

55 (a) passing a solution containing anO-W. pylori polydonal immunoglobulins through an affinity column 

t absorb said antibodies on said column, wherein said affinity column Is packed with beads containing 
dead H. pylori cells as absorbent and 
(b) eluting said antibodies from said cctumn. 

11 

3 T " <=* oadiy<d/>iayis *s n o a n -i s t : <s t ;h -i c: _ « ^ _ 
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18. The method according to claim 17, wherein said solution is bovine colostrum or whey. ; 

19. The method according to daim 18. wherein said bovine colostrum or whey is first passed at least onct ; 
through an ultrafiltration membrane, wherein said membrane is impermeable to proteins having nWecijlar '. 

weights greater than 100kdaltons. I: ; 

)■ ■ 

20. The method according to any one of claims 1 7 to 19, further comprising adding a pharmaceutical^ accept- ,; 
able carrier. I 
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